In this study, the effects of macroeconomic indicators on leveraged forex volumes of financial intermediary institutions have been analyzed. The study covers the data for the period 2013Q1-2017Q2 of 16 financial intermediary institutions operating in Turkey. In the study in regards to macroeconomic indicators, BIST 100 Index revenues (BIST), consumer price index (CPI), consumer confidence index (CCI), average rate applied to deposits opened by banks (INT), gold prices (GOLD), money supply (M2), external trade export unit index (EUVI) and unemployment rate (UNEMP) have been used. In the study, the effects of macroeconomic indicators on leveraged forex volume have been examined through panel data analysis. As a result of the panel data analysis, it has been determined that the BIST, M2, EUVI and UNEMP variables have positive significant effects on leveraged forex volume and that the INT variable has negative significant effects on leveraged forex volume. In the study, the effects of CPI, CCI and GOLD variables on leveraged forex volume are statistically insignificant.
The Effects of Macroeconomic Indicators on Leveraged Forex Volume: Evidence from Turkey
Bretton Woods is the name of the international monetary system that ran from end of the World War II till the early 1970's. In fact, it was a set of the rules and institutions for the post-war international monetary system. In that system, the United States committed to sell (and buy) gold from $35 per ounce in transactions with other member countries. Moreover, every participating country also committed to fix a par value of exchange rate of its currency against the US dollar. The US dollar in this system served as a reserve currency in which all other participating countries kept their foreign exchange holdings. It was some sort of fixed exchange rate system. Starting from the late 1960's, many problems as well as strain were experienced in the system, and the US revoked the pledge to exchange dollar for gold at the fixed rate in 1971. The last move comes from other large countries abandoning the peg of their currencies to the US dollar in 1973, and the Bretton Woods System collapsed. After the collapse of the Bretton Woods System, especially large countries started to target the money supply while floating the exchange rates. Since the dollar is no longer pledged to gold, starting from the 1980s, international trade has increased with globalization in the World economy. With the increase in international trade, the significance of floating exchange rate has increased (Vigna and Casey, 2017) .
Foreign exchange markets are decentralized markets in which the participants are generally separated from each other and the transactions take place via electronic media such as telephony or computer networks. In the foreign exchange market transactions can take place simultaneously at different prices in the market (Sarno and Taylor, 2002) .
The forex market is the largest and most rapidly growing financial market in the world economy. In exchange transactions, investors simultaneously purchase one currency and sell the other. Accordingly, if an investor purchases euros and sells dollars, there must be a market player in the market who volunteers to carry out the opposite transactions. For this very reason, forex is a zero-sum game, and for every winning player, there is a loser. In the forex market, the possibility of ignoring risk is quite high due to over-optimistic market perception of investors and misleading market discourse. This is because, in this market, there is a leverage mechanism which makes it possible for investors to enter into transactions with much higher amounts than the resources they actually have, and this opportunity is one of the main reasons behind the risk in the forex market (Şendur, 2017) . It is possible to invest in gold, oil, commodities, stock index, and CFD (Contract For Difference) as well as foreign currency in the forex market. However, in these markets the transactions take place in terms of bank money but not in cash payments. After the profit or loss, the net profit or loss is reflected in the investor's account and the results are recorded in terms of cash (Shilov and Semenov, 2011) .
The increase in the use of different electronic application methods in foreign exchange markets provides algorithmic trading. Algorithmic trading is a term that captures any automated trading in which a computer algorithm determines the ordering strategy. For example, FX dealers use algorithms to automatically protect their stocks from risk. Hedge funds and arbitrage or other forms of trading are taken place via algorithms in the market (King and Rime, 2010) . Forex trading, which investors can carry out by communicating with each other from long distance through computer networks, can occur in markets of different centers from all around the world. The most important markets include New York-USA, London-UK, Frankfurt-Germany, Tokyo-Japan, Geneva-Zürich-Switzerland, Singapore-Singapore, Hong Kong-China, and Paris-France (Doğukanlı, 2012) . According to 2016 data, 36.9% of the daily forex trading volume is conducted in the UK, 19.5% in the US, 7.9% in Singapore, 6.7% in Hong Kong, 6.1% in Japan, and 22.9% in other countries (Ellialtıoğlu, 2017) .
Both dealers and customers are the market participants in leveraged trading markets. The forex market involves such parties as banks and intermediary institutions, exporters and importers, multinational companies, international financial institutions and individual investors. In this market, investors take investment decisions using two traditional approaches, namely fundamental and technical analysis. In fundamental analysis, the state of the economy and macroeconomic indicators are evaluated to make estimations regarding the course the rates of foreign exchange that will follow. Technical analysis, on the other hand, is based on the concept that "history repeats itself." Accordingly, investors try to predict future price movements by examining changes in previous parities, trading volumes and supply and demand trends in the market.
There was no legal regulation concerning the forex market in Turkey until 2011. Forex trading was carried out in over-the-counter markets. With the communiqué prepared by the Capital Markets Board (CMB) and put into effect in August 2011, CMB was authorized for forex trading in Turkey. Maximum leverage ratio in leveraged forex is specified as 1:100 in the respective communiqué. In January 2016, the CMB set maximum leverage ratio for transactions based on foreign currency and gold over US Dollar, Euro, and Turkish Lira as 1:50 and for transactions based on other assets than these as 1:25. Minimum initial margin is decided to be 20,000.00 TRY. In February 2017, leverage ratio was redetermined as 1:10 while initial margin was specified as 50,000.00 TRY with a new communiqué. The regulations made in January 2016 did not reduce the interest of investors in the forex market, and forex trading volume in 2016 showed a 21% increase from the previous year (Ellialtıoğlu, 2017) . However, the regulations made in February 2017 prevented many investors from entering the forex market and led to a decrease in interest in the market. The trend in total forex trading volume involving the transactions which financial intermediaries carrying on business in Turkey conducted during the period of 2013:3-2017:6 are indicated in Figure 1 . As pointed out in Figure 1 , the total forex trading volume of financial intermediaries carrying on business in Turkey followed an upward trend by the last quarter of 2016, and it was on a significant decline in the first quarter of 2017. This situation came into prominence when the forex trading volume dropped below its value in the first quarter of 2013 in six months.
The total forex trading volume of financial intermediaries involved in this study is indicated in Figure 2 . As it is seen in Figure 2 , the total forex trading volume of intermediary institutions involved in the study followed an upward trend by the last quarter of 2016, and it started to decline from the first quarter of 2017, in a similar way to Figure 1 . It is possible to say that declines depicted in Figure 1 and Figure 2 starting from the first quarter of 2017 are consequences of regulations made by CMB in February 2017. Because in February 2017, leverage ratio was re-determined as 1:10 while the initial margin was specified as 50,000.00 TRY with a new communiqué.
The forex market, the course of which is explained above is the subject of this study. It is, correspondingly, aimed to identify macroeconomic indicators having an impact on the forex volume of financial beneficiaries carrying on business in Turkey, by means of panel data analysis. The study is composed of three parts apart from the introduction and conclusion. The first part includes national and international literatures examining the effects of macroeconomic indicators on forex transactions. In the second part, the methodology followed is described. In the third and last part, the method adopted in the analysis is described and the findings obtained from the results of the analysis are interpreted.
Literature Review
Although there are many studies in the literature related to the forex market, studies investigating the relation with macroeconomic variables are very limited. Similar studies related to this subject are explained below in chronological order.
Egert and Kocenda (2014), who employed a high-frequency GARCH model in their studies, investigated the effects of the press news concerning macroeconomic variables and of the statements made by central banks on the forex market. They carried out their research using the data on the currencies of the Czech Republic, Hungary and Poland before 2008 financial crisis (2004) (2005) (2006) (2007) and during the crisis (2008) (2009) ). In conclusion, they observed that the forex markets react intuitively to the news on macroeconomic variables in both periods in accordance with exchange rate theories. Nevertheless, the sensitivity of the forex markets to verbal interventions of central banks was significant only during the crisis period. Gao et al. (2014) based their study on the fact that fluctuations in exchange rates are reflected in the forex markets and that this situation results from fluctuations in crude oil prices in international markets. They also suggested an econometric model that can be used to prove this situation. Köse et al. (2014) , in their research studying the behaviors of Turkish forex investors, tried to set forth factors that investors should take into account so that they can pursue effective and rational investment processes. The result they obtained was that investors who want to carry out transactions in the forex market, which is considered to be relatively new in Turkey, should have accurate and sufficient knowledge, receive proper and efficient consultancy services, and know themselves well in terms of behaviors in order to be more effective in the investment decisions they make. Investors should understand really well the transaction requirements, the relationship between position, margin and profit/loss, and how this relationship can be affected by price changes, and they should plan their transactions and strategies in line with this information. Köse et al. (2014) also stated that the forex market is, by its nature, sensitive to political and economic developments and reacts to such developments with fast and high price movements and that this situation can cause volatility. Accordingly, it is much healthier if the investors who carry out transactions in the forex markets are those who know that forex markets have high volatility and who can withstand dramatic changes in prices that could occur in a short span of time.
Geromichalos and Jung (2015), referring to forex market as the largest over-the-counter market in the world, aimed to observe how forex markets are affected by macroeconomic and microeconomic trends by creating an equilibrium model for forex markets based on recent developments in money markets. The results of their study showed that the forex market do not suffer any loss as a result of macroeconomic trends although it is critically affected by microeconomic trends. Nathani et al. (2016) examined the relationship between the Indian forex market and macroeconomic indicators during the period of 1990-2010 by use of a multiple linear regression model. The result of the study, where they used macroeconomic indicators, namely, Gross Domestic Product (GDP) and inflation rates, as independent variables and the trends in exchange rates as dependent variables did not demonstrate any statistically significant relationship between GDP and inflation rates and the exchange rates.
As it may be seen, only a small number of studies have been conducted, and few macroeconomic variables have been used to determine the effects of macroeconomic variables on the forex market. For this reason, the studies on other financial markets, especially stock markets, have been examined in order to determine what macroeconomic variables should be used in the study, and a few of these studies are given below.
Mukherje and Naka (1995), found a positive relationship between industrial production index, consumer price index and interest rates, and stock market index in their study, while Moorkerjee and Yu (1997) determined that narrow and widespread money supply and foreign currency reserves are effective on the long-run equilibrium of stock markets, but there is no such relationship in exchange rates. Al-Sharkas (2004) used real economic activity (industrial production index), money supply (M2), inflation (CPI), and interest rate (Treasury Bills Interest Rate) as variables to study the effects of macroeconomic variables on the Amman stock market.
Methodology The Aim and The Scope of The Study
The primary purpose of the study is to examine the relationship between the forex volumes of financial intermediaries providing services for forex transactions in Turkey and macroeconomic variables by use of panel data analysis. The study includes trimester data regarding various macroeconomic indicators and also 16 financial intermediaries who carried on business in Turkey between the years of 2013-2017 and whose data can be accessed on a regular basis. The list of financial intermediaries whose data was used in the study is indicated in Table 1 . 
The Data Set and Methods of the Study
The data set of the study is composed of forex trading volumes of 16 financial intermediaries carrying on business in Turkey and provide services for forex transactions, based on their income statements during the period of 2013Q1-2017Q2, and 8 macroeconomic indicators concerning Turkey's economy. In line with the purpose of the study, leveraged forex trading volume which is the forex volume, of intermediaries, is used as the dependent variable. The independent variables, on the other hand, are 8 macroeconomic indicators representing different aspects of the country's economy. In determination of independent variables, since there were not any studies with similar content, the studies conducted using macroeconomic indicators affecting financial markets in general were taken into consideration. Even though it was desired to add more macroeconomic indicators as independent variables, this had to be avoided due to high correlation observed between some macroeconomic indicators and the possibility of encountering the problem of multicollinearity. Therefore, the number of macroeconomic indicators was kept limited, and indicators that could cause multicollinearity were not included in the study. Financial tables regarding intermediaries are collected from the Turkish Capital Markets Association (www. tspb.org.tr). BIST 100 Index yields, one of the macroeconomic indicators, were obtained from FINNET (Financial Network Information News Network -www.finnet.com.tr) and other macroeconomic indicators were obtained from EDDS (Electronic Data Distribution System, Central Bank of the Republic of Turkey) (https://evds2.tcmb.gov.tr/). Descriptions regarding dependent and independent variables used in the study are indicated in Table 2 . The dependent variable (FOREX) is the leveraged forex trading volumes for firms and includes leveraged forex trading volumes for both customers and liquidity providers. The FOREX variable in this study includes leveraged transactions of the Turkish Lira against foreign currencies such as USD/TRY and EUR/TRY. When the data set of the study was formed, all variables apart form BIST were included in the data set after their rates of change were calculated in percent compared to the previous periods. The BIST variable was used after the calculation of the logarithmic change of BIST Index closing prices compared to the previous period. The data set created within the scope of the study is a panel data set that is composed of 16 firms (cross-section) and 18 periods (time-series). Panel data is a type of data set created by combining both cross-sectional and time series data (Tatoğlu 2013) . This data set has plenty of advantages compared to pure cross-sectional and time series data by providing the opportunity of using more informative data, providing stronger control over individual heterogeneity, having a higher degree of freedom between variables, and exhibiting less multicollinearity. Despite all these advantages it offers, panel data also includes such disadvantages and limitations as having a more challenging process of data collection and design and the probability of encountering measurement failures arising from ambiguous and unclear questions or omission (Baltagi 2013 ). In addition, the short-time dimension and the high cross-section dimension are addressed in micro panel data. The panel data model created within the scope of the study is as follows:
In the model, FOREX it represents the leveraged forex volumes of firms; 0 is the constant variable; n is the trend coefficients of variables while the i and t subscripts represent the values that variables contain for each firm and period.
In panel data analysis, models that can be applied according to interpersonal (section, firm) effects, time effects and simultaneous unit and time effects are categorized as the Fixed Effects Model, Random Effects Model and Pooled Model. In order to decide between the fixed effects or the random effects model, the Hausman Test could be used. The Hausman Test simply assesses whether the unique errors (μi) are correlated with the explanatory variables.
There are various assumptions that need to be tested in panel data analysis before estimation. These assumptions are the nonexistence of multicollinearity which means high correlation between independent variables, stationary series meaning nonexistence of unit roots in the series, nonexistence of autocorrelation (serial-correlation) briefly meaning the relationship between error terms, and the nonexistence of heteroscedasticity (Ün 2015) .
It is possible to refer to two basic approaches in panel data analysis in compliance with the structure of the data set. Panels with long cross-section and short-time dimensions are called micro panels. Panels with short or medium cross-section and large-time dimensions are called macro panels. In studies conducted with macro panels, the stationarity assumption should be provided in time series. In studies conducted with micro panels, the stationarity assumption does not have to be provided since the time dimension is short (Baltagi 2013) . The panel data model created within the scope of the study is composed of a time-series of 18 periods and a cross-section dimension of 16 firms. Therefore, the macro panel data analysis approach was adopted, and the stationarity of variables and cross-sectional dependence were taken into consideration.
Analysis and Findings
The problem of multicollinearity, one of the assumptions that needs to be tested in panel data analysis before estimation, is one of the unwanted situations in regression analyses and represents high correlation between independent variables. 'p' stands for the correlation coefficient, and in the models including independent variables with p˃0.75 or p˂-0.75, it is likely to encounter the problem of multicollinearity. In the determination of whether there is any variable that could lead to the problem of multicollinearity in the model, the methods of Correlation Analysis and Variance Inflation Factor-VIF were applied. In the event that the VIF value is equal to 4 or greater than 4, a significant problem of multicollinearity in regard to the dependent variable included in the respective regression model can be referred to. The limit value, which is accepted as 4 in this study, is considered to be 5 or 10 by some researchers. Results of correlation analysis regarding the variables are indicated in Table 3 . Note: VIF values are calculated for each independent variable with the formula: 1/(1-R2) using R2 values which are obtained from the estimations of regression models where independent variables are included in turn in a way that when one of these are dependent, the rest of variables are independent.
According to the results of the correlation analysis and VIF values regarding the variables indicated in Table 3 , it is identified that there is no correlation higher than 75% or lower than -75% among the variables included in the model, and that there is not any variable with VIF value higher than 4. In this respect, it is possible to infer from the results of the correlation analysis and VIF values regarding the variables that the problem of multicollinearity will not be encountered in the model created as part of the study.
The series for each variable should be stationary in regression models where time series are adopted. Even though, in stationary series, there are shocks in the course of time, the values can go back to average; in other words, despite fluctuations in the long term, the average is maintained. In order to be able to decide on the type of unit root test to be applied, it should be investigated whether there is a cross-sectional dependence in the panel data set and if the panel is homogeneous or not. In this study, cross-sectional dependence was examined by use of the CDlm test developed by Breusch and Pagan and the CD test suggested by Pesaran while homogeneity was examined by use of Delta and Delta adj. (adjusted) tests set forth by Pesaran and Yagamata. The results of cross-sectional dependence and homogeneity tests are indicated in Table 4 . As indicated in Table 4 , the probability value reached with regard to both the Breusch and Pagan CDlm test and the Pesaran CD test was 0.0000<0.05. The results of both tests point out the existence of the problem of cross-sectional dependence in the model. When the results of Delta and Delta adj. tests set forth by Pesaran and Yagamata were analyzed, the probability values for both tests were observed to be over the critical level of 0.05. The results of the tests imply that panel data sets created in both tests were homogeneous. The bootstrap panel unit root test developed by Smith et al. (2004) which is a unit root test that pays regard to cross-sectional dependence (second generation) and that can be applied in homogeneous panels, was adopted in testing stationarity in series by taking into consideration the results of the cross-sectional dependence and homogeneity tests. The results of the panel unit root test are indicated in Table 5 . -4.190 0.000*** -4.372 0.000*** -3.376 0.000*** -3.857 0.000*** D(BIST) -6.325 0.000*** -6.705 0.001*** -3.280 0.001*** -3.417 0.031** CPI -5.981 0.000*** -6.093 0.000*** -6.438 0.000*** -6.799 0.000*** D(CCI) -3.517 0.017** -3.214 0.089* -4.322 0.000*** -4.327 0.000*** INT -3.703 0.000*** -3.185 0.049** -4.273 0.000*** -3.853 0.000*** D(GOLD) -5.566 0.001*** -5.516 0.004*** -3.430 0.003*** -2.969 0.033** M2 -4.051 0.009*** -3.806 0.029** -4.293 0.002*** -4.556 0.005*** D(EUVI) -4.014 0.004*** -4.325 0.014** -4.502 0.001*** -5.028 0.003*** UNEMP -5.084 0.001*** -4.806 0.004*** -5.079 0.001*** -4.943 0.002*** Note 1: The maximum lag length in tests was determined as 3, and optimal lag length was identified using the approach of general-to-specific. Probability values were obtained from 5000 bootstrap distributions. "D" letter in the Table  indicates that series related to variables are at the first level of difference. ***, ** and * indicate significance levels of 1%, 5% and 10%, respectively. Note 2: H0: Unit Root It is seen in Table 5 that FOREX, CPI, INT, M2 and UNEMP are stationary at level while  BIST, CCI , GOLD, and EUVI are stationary at their first differences. It can be expressed that if the variables that are stationary at level and those that are stationary at their first differences are interpreted together, the probability values of all the variables are significant at levels of 1%, 5% and 10%. The level that variables are stationary was taken into consideration when the panel regression analysis was carried out, and they were added to the model at the level where they were stationary.
FOREX
For the data set, whether the fixed effect or the random effect models are appropriate is examined by running a Hausman Test. Moreover, by use of an F Test it, was investigated whether the fixed effects were observed in cross-section, in time, or in both dimensions. Whether the relevant differences exist in cross-section dimension was investigated with an F-Group Fixed Effects Test while the time dimension was investigated with F-Time Fixed Effects Test, and with an F Two-way Fixed Effects Test in terms of both dimensions. Breusch-Pagan LM test was adopted to examine the problem of heteroscedasticity which is a problem to be tested before proceeding with panel regression analysis. On the other hand, the Baltagi and Li LM test and Born and Breitung LM test were adopted to investigate if there was a problem of autocorrelation in the models, which means the relationship between error terms. The results regarding the F, heteroscedasticity and autocorrelation tests are given in Table 6 . The results of the Hausman Test are given in Table 6 . The probability value of the test indicates that the fixed effects model is an appropriate model for the data set. The results of the Hausman Test also points out that the within estimator is consistent and should be used in the model. The results of the F-Test specified in Table 6 suggest that the probability value of F-Group Fixed Effects is 0.000356<0.05 while the probability value of F-Time Fixed Effects is 0.842621>0.05. In that case, it is possible to specify that F-Group Fixed Effects exist in the model but F-Time Fixed Effects do not exist. According to the Heteroscedasticity Test, since the probability value of LM Fixed Effects was obtained as 0.0000<0.05, this model suffers from the problem of heteroscedasticity. When the results of the autocorrelation tests are examined, it is seen that the probability value for the Baltagi and Li LMp test is 0.979571>0.05, and the probability value for the Born and Breitung (2016) LMp* test, which is an improved version of the former LMp test, is 0.316947>0.05. Thus, the results of both autocorrelation tests suggest that this model does not suffer from the problem of autocorrelation. When making estimations in panel regression analyses, one of the methods adopted in resolving problems such as heteroscedasticity and autocorrelation is the White Period Coefficient Covariance method (Korkmaz et al. 2010) . In this study, the problem of heteroscedasticity encountered when making estimations in the panel regression model was aimed to be resolved by correcting standard errors by use of the White Period Coefficient Covariance method. The results of panel data analysis are indicated in Table 7 . According to the statistics indicated in Table 7 , the model is a significant model with a significance level of 1% (P-Value 0.000464˂0.01). The R 2 value of the model was obtained as 18.31%. Accordingly, it can be said that independent variables included in this model can explain the changes in the dependent variable by 18.31%. When the results of the panel data analysis regarding the model are considered as a whole, it is possible to say that there is a statistically significant relationship between macroeconomic variables and the forex trading volumes.
When the results of panel data analysis are examined in terms of variables, it is observed that the M2 variable has a statistically significant relationship with FOREX variable at a level of 1% while the BIST, INT, EUVI, and UNEMP variables have it at a significance level of 5%. The results of the analysis suggest that there is no statistically significant relationship identified between the values of CPI, CCI, and GOLD and FOREX variable. The results assert that a one-unit increase in BIST 100 Index yields, in money supply, in export unit value index and in unemployment rate leads to a 0.0945, 0.5757, 0.5182 and 0.2070 unit increase in forex trading volumes respectively. On the other hand, a one-unit increase in the weighted average interest rate charged by banks on deposits leads to a 0.0930 unit decrease in forex trading volumes of financial intermediaries.
Conclusion
The forex market is the largest and most rapidly growing financial market in the world. Forex transactions are conducted when investors simultaneously purchase one currency and sell the other. As of 2016, with respect to the forex transactions executed in markets from different centers of the world, 36.9% of the daily forex trading volume is conducted in the UK, 19.5% in the US, 7.9% in Singapore, 6.7% in Hong Kong, 6.1% in Japan and 22.9% in other countries (Ellialtıoğlu 2017) . The total forex trading volume of intermediary institutions carrying on business in Turkey followed an upward trend by the last quarter of 2016, and it was on a significant decline in the first quarter of 2017. It can be said that, the main reason for this decline is the legal regulations on the leverage ratio and initial margin used in forex transactions in February 2017.
This study aims to identify the effects of macroeconomic indicators on the forex volume through the method of panel data analysis by use of the 2013Q1-2017Q2 period data of 16 financial intermediaries carrying on business in Turkey. As for macroeconomic indicators, the study includes BIST 100 Index yields (BIST), consumer price index (CPI), consumer confidence index (CCI), average interest rate charged by banks on deposits (INT), gold prices (GOLD), money supply (M2), foreign trade export unit index (EUVI), and unemployment rate (UNEMP).
The results of the analysis performed imply that there are statistically significant relationships between BIST, INT, M2 and UNEMP variables and the forex trading volumes of financial intermediaries. The relationship between the weighted average interest rate charged by banks on deposits and the forex trading volumes are negative while the relationship between the forex trading volumes and the other macroeconomic variables are positive. There is no statistically significant relationship between the CPI, CCI, and GOLD and the FOREX variable.
In this study, it has been determined that changes in macroeconomic indicators cause significant changes in forex trading volumes of financial intermediaries in Turkey. The results of the study are important for the managers of financial intermediaries and forex market investors to direct their investments in the face of the changes in macroeconomic indicators. The contribution of this study lies in analyzing the effects of firm-specific and investor behavior-specific factors in the forex market on the forex trading volume. For future studies doing similar research by using not only TRY-based but also other hard currencybased cost of funds as explanatory variables would be valuable.
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